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Abstract
Background: Spices are considered as sexual invigorators in the Unani System of Medicine. In
order to explore the sexual function improving effect of Myristica fragrans Houtt. (nutmeg) and
Syzygium aromaticum (L) Merr. & Perry. (clove) an experimental study was conducted in normal
male mice.
Methods: The extracts (50% ethanolic) of nutmeg and clove were administered (500 mg/kg; p.o.)
to different groups of male Swiss mice. Mounting behaviour, mating performance, and general short
term toxicity of the test drugs were determined and compared with the standard drug Penegra
(Sildenafil citrate).
Results: The extracts of the nutmeg and clove were found to stimulate the mounting behaviour
of male mice, and also to significantly increase their mating performance. The drugs were devoid
of any conspicuous general short term toxicity.
Conclusion: The extracts (50% ethanolic) of nutmeg and clove enhanced the sexual behaviour of
male mice.
Background
Aphrodisiac agents are used to modify the impaired sexual
functions of human beings. These agents have been used
since a pretty long time and there are enough evidence
showing their use by the ancient Greek and Arab physi-
cians eg. Hippocrat (460 B.C.), Dioscorides (70 A.D.),
Raazi (926 A.D.), Ibn-e-Sina (1038 A.D.) etc. The availa-
bility of the large number of sexual function improving
drugs in the traditional Unani System of Medicine is a
unique and distinctive feature of this system. Besides hav-
ing many specific drugs for enhancing sexual functions,
there are certain most commonly used spices like Myristica
fragrans Houtt, (Nutmeg) Syzygium aromatium (L) Merr. &
Perry.(clove) and Piper nigrum. Linn. (black paper) etc.
which are empirically used as promising aphrodisiacs in
traditional medicine practice in cases of sexual debility or
depressed desire [1].
Nutmeg is dried kernel of broadly ovoid seed of Myristica
fragrans Houtt (Family: Myristicaceae) a bushy evergreen
tree about 10–20 m. in height indigenous to India, Indo-
nesia and Srilanka [2–4]. It has been mentioned in ethno-
medical literature as aphrodisiac [5,6], stomachic,
carminative [7], tonic [8] and nervous stimulant [9]. It is
useful in paralysis [10] and increase blood circulation
[11,12]. Nutmeg contains 30–40% fats and by expression
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it yields a product known as nutmeg butter, this consists
of 12.5% of volatile oil. The volatile oil contains pinene
and camphene (80%), eugenol and myristicin, etc [13].
Clove is the dried bud of Syzygium aromaticum Merr. &
Perry. (Family: Myrtaceae) an evergreen tree 10–20 m. in
height indigenous to India, Indonesia, Zanzibar, Mauri-
tius and Ceylon. Clove are reported as aphrodisiac
[14,15], stomachic [16,17], carminative, nervous stimu-
lant [20] and tonic [21]. It contains volatile oil (14–21%),
Tannin (10–13%), phenol, sesquetrepen ester and alco-
hol etc [22].
Nutmeg and Clove have not been evaluated in depth for
their pharmacological properties, inspite of their tradi-
tional use in numerous medical conditions. The tradi-
tional use indicates that Nutmeg and Clove are having
several pharmacological properties. It has been reported
that several unani formulations containing Nutmeg and
Clove were used as aphrodisiacs [23]. However, claim of
their efficacy is yet to be scientifically substantiated. In the
present study the effects of 50% ethanolic extracts of Nut-
meg and Clove were evaluated experimentally and com-
pared with the standard drug Penegra (Sildenafil citrate).
Materials and methods
Drugs and preparation of extracts
The authenticated sample of dried Nutmeg of Myristica
fragrans Houtt and buds (Clove) of Syzygium aromaticum
Merr. & Perry. were procured from the market (Delhi,
India), and the standard reference drug Penegra (Sildena-
fil citrate) was obtained from Zydus Cadila (Ahmadabad,
India).
To prepare 50% ethanolic extracts of Nutmeg and Clove,
50 g. powder of each drug was extracted with 200 ml of
distilled water and 200 ml of absolute alcohol (v/v) by a
soxhlet apparatus. The extracts were filtered, and the fil-
trates were evaporated to dryness at low temperature
under reduced pressure. The yield of 50% ethanolic
extracts thus obtained was approximately 7.6 g. for Nut-
meg and 5.4 g. for Clove.
The test drugs were administered to the animals and the
doses of 500 mg /kg; p.o. were selected according to Dha-
wan [24] multiplying the Unani clinical dose with the
conversion factor of 12. The dose of the referent drug (5
mg/kg; p.o.) was also calculated in the same manner.
Animals
Adult Swiss mice (25–35 g.) were used for the study. The
animals were housed under standard laboratory condi-
tions (relative humidity 65 ± 2%, temperature 23 ± 2°C
and 12 h light: dark cycle.) They were fed with standard
rodent pellet diet (Gold Mohar, Lipton-India, Ltd.) and
tap water ad libitum. The study was approved by the
departmental ethical committee for animal care and use.
Mounting behaviour test
Mount is operationally defined as the male assuming the
copulatory position but failing to achieve intromission.
To quantify mounting behaviour, non-oestrous female
mice were paired with males treated with single dose of
the drugs (500 mg/kg; p.o.). Animals were observed for 3
hrs and their behaviours were scored as described [25].
Males were placed individually in a glass cage. After 15
minutes of acclimatization, a non-oestrous female was
introduced into the arena. The number of mounts were
recorded during a 15 minutes observation period at the
start of 1st hr. Then the female was separated for 105 min-
utes. Again the female was introduced and the number of
mounts was observed for 15 minutes as before at 3rd hr.
All the experiments were performed between 09.00 to
12.00 hrs during day time at room temperature 26–27°C.
To determine the effects of Nutmeg, Clove and Penegra on
mounting four groups of six animals each were taken for
the study. All drugs were dissolved in distilled water just
before the administration. The first group received dis-
tilled water (10 ml/kg; p.o.) and served as control. Groups
II and III were given the extracts of Nutmeg (500 mg/kg;
p.o.) and Clove (500 mg/kg; p.o.) respectively, while the
group IV received Penegra (5 mg/kg; p.o.) and served as
standard.
Assessment of mating performance
Male mice divided into 4 groups of six each were used in
the study. Group I served as control and received distilled
water (10 ml/kg;p.o.). Group II and III were administered
extract of Nutmeg (500 mg/kg; p.o.) and Clove (500 mg/
kg; p.o.) while group IV received Penegra (5 mg/kg; p.o.)
and served as standard. The drugs were administered in
the evening (17.00 – 18.00 h.) and each male was placed
in a separate cage. After 1 hr, five oestrous female were
admitted into each cage and they were cohabitated over-
night. The stage of the oestrous cycle was determined
according to the criteria laid down by Ecksterin et. al. [26].
The vaginal smear of each female mouse was examined
under a microscope for the presence of sperm. The
number of sperm positive female was recorded in each
group.
Toxicity study
To determine general short term toxicity, the animals were
divided into 3 groups, each containing 6 mice. Group I
animals served as control and received distilled water in
an identical manner. The groups II & III were given extract
of Nutmeg (500 mg/kg; p.o.) and Clove (500 mg/kg; p.o.)
respectively. The animals were observed continuously for
1 hr for any gross behavioural changes or death, if any,BMC Complementary and Alternative Medicine 2003, 3 http://www.biomedcentral.com/1472-6882/3/6
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and intermittently for the next 6 hrs and then again at 24
hrs after drug administration. The behavioural parameters
like convulsions, hyper activity, sedation, grooming, loss
of righting reflex and increased respiration were observed.
Statistical analysis
The statistical comparison between control, standard and
treated groups was done by using the analysis of variance
method (ANOVA) with the confidence level of 95% (P <
0.05)
Results
Effects of Myristica fragrans (nutmeg) and Syzygium 
aromaticum (clove) on mounting behaviour of male mice
The test drugs Nutmeg & Clove and standard drug Penegra
treated male mice, 1 hr after the treatment as well as 3 hrs
after the treatment, displayed excessive mounting behav-
iour as 5.00 ± 1.15 (P < 0.01), 6.16 ± 12.10 (P < 0.01) in
the group treated with Nutmeg and 3.50 ± 1.70 (P < 0.01),
2.33 ± 0.94 (P < 0.01) in the group treated with Clove and
13.16 ± 3.02 (P < 0.001), 5.66 ± 2.05 (P < 0.01) in the
group treated with Penegra as compared to control (1.16
± 0.68, 0.83 ± 1.06). However, this activity was found to a
higher extent in the group treated with the standard drug.
It was also observed that mounting behaviour activity
(no. of mounts) in Nutmeg group, at 1st hr and 3rd hrs, was
greater than Clove. Both the test drugs produced signifi-
cant increase in mounting behaviour of animals. The 50%
ethanolic extract of test drugs Nutmeg (500 mg/kg;
p.o.)and Clove (500 mg/kg; p.o.) and standard drug Pene-
gra (5 mg/kg p.o.) at 1st or 3rd hrs after treatment increased
the number of mounts by 431.03%, 742.89% (5.00 ±
1.15, 6.16 ± 12.10), 301.72%, 280.72% (3.50 ± 1.70,2.33
± 0.94) and 1135%, 702.77% (13.16 ± 3.02, 5.66 ± 2.05)
respectively (Table 1).
Effects of Myristica fragrans (Nutmeg) and syzygium 
aromaticum (Clove) on mating of male mice
Administration of ethanolic extract of a single dose of
Nutmeg and Clove, and Penegra resulted in the increase in
the mating performance of the mice. Out of 6 control ani-
mals only 2 males mated (inseminated) 2 females and the
remaining 4 males mated 1 female each during the over-
night experimental period. Whereas, Nutmeg treated male
animals mated 3 females each except two which mated 5
females each. In the Clove treated male animals 3 mated
2 females each, 2 mated 4 females each and remaining 1
mated 3 females each. In the Penegra treated animals 4
mated 5 females each and 2 mated 3 females each. The
mean number of females (mean ± S.E.M.) mated by one
male in control group was 1.33 ± 0.47 while it was 3.66 ±
0.10 (P < 0.01), 2.83 ± 0.89 (P < 0.01), 4.33 ± 0.94 (P <
0.001) in the groups treated by Nutmeg, Clove and Pene-
gra respectively.
Toxicity of the test drugs
50% ethanolic extracts of the Nutmeg and Clove did not
cause any mortality, when single doses (500 mg/kg) were
orally administered. At this dose, which corresponds to
unani clinical dose and on which aphrodisiac activity of
the drugs was observed, there was found no gross behav-
ioural changes.
Discussion
In ethnomedical practices, several formulations contain-
ing these spicy drugs are used for sexual function improve-
ment. The present study revealed that the 50% ethanolic
extracts of Nutmeg and Clove can significantly enhance
male sexual activity in normal mice. In the present study,
it was observed that the sexual behaviour of male mice
with Nutmeg was greater than Clove. Whereas, it was
found highly significant in the animals treated with Pene-
gra. The study also revealed that the 50% ethanolic
extracts of these drugs were devoid of any general conspic-
uous short term toxicity. However, since these drugs are
clinically used in the Unani System of Medicine without
any recorded toxicity, thereby suggesting that the short
term use of these drugs for this purpose is apparently safe.
Generally elevated testosterone level also enhanced the
sexual behaviour in humans. Moreover, drugs induced
changes in neurotransmitter levels or their action at
cellular level could also change sexual behaviour [27]. In
Table 1: Effect of Myristica fragrans (Nutmeg) and Syzygium aromaticum (Clove) on Mounting behaviour of Male Mice
Group (n = 6) Number of mounts / 15 minutes
1st hr. 3rd hr.
Control 1.16 ± 0.68 (100) 0.83 ± 1.06 (100)
Myristica fragrans (Nutmeg) (500 mg/kg; p.o.) 5.00 ± 1.15* (431.03) 6.16 ± 1.21* (742.89)
Syzygium aromaticum (Clove) (500 mg/kg; p.o.) 3.50 ± 1.70* (301.72) 2.33 ± 0.94 * (280.72)
Penegra (Sildenafil citrate) (5 mg/kg; p.o.) 13.16 ± 3.02** (1135.00) 5.66 ± 2.05* (702.77)
Values are mean ± S.E.M; n = number of animals in each group; Significant difference from control and standard. P* = < 0.01, P** = < 0.001. Values 
within parenthesis represent percentage of control.BMC Complementary and Alternative Medicine 2003, 3 http://www.biomedcentral.com/1472-6882/3/6
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Effect of Myristica fragrans (Nutmeg) and Syzygium aromaticum (Clove) on Mating of Male Mice Figure 1
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this connection it should be noted that in ethno medical
texts, spices especially Nutmeg and Clove are mentioned
as nervous stimulants so the action of these drugs as sex-
ual invigorators may be due to their nervine stimulating
property. Further, nutmeg has also been reported to
increase blood circulation in the body. The enhanced
effect of Nutmeg than that of Clove, as observed in sexual
behaviour of animals, may be owing to this property in
conjunction with the nervous stimulating activity of the
drug. Both the test drugs exhibited more increament of
mating performance in mice in comparison with the
increased sexual motivation.
The standard drug Sildenafil citrate was used as a referent
only for quantitative comparison and not for mechanistic
purpose. For conducting the study the parallel experimen-
tal design is used. However, for more corroborative evi-
dence of the drug's activity the twin crossover method
may be used. The results are statistically significant.
Conclusion
Our study suggested that the systemic use of 50% eth-
anolic extracts of Nutmeg and Clove have sexual behav-
iour enhancing effect in male mice. Thus the experimental
findings substantiate the claim of unani physicians that
the Nutmeg and Clove are clinically useful as sexual invig-
orators in males.
Acknowledgments
The authors are thankful to the Department of Ilmul
Advia of A.M.U. Aligarh for providing all facilities to car-
ryout the study.
Author's contributions
TA-Supervised the design and coordination of the study.
SA-Practically conducted the design of the study
AL-Participated and performed the statistical analysis
IA-Participated in the drafting of manuscript.
References
1. Khan MA: Akseer-e-Azam.  Kanpur, India. Matba Nizami 1886,
III:563.
2. Anonymous: The wealth of India. Raw materials, C.S.I.R., New Delhi,
India 1962, VI:474-479.
3. Gils CV and Cox PA: Ethnobatany of nutmeg in the spice
islands. Journal of Ethnopharmacology 1994:117-124.
4. Gernard J: The Herball. London I1597:1537.
5. Burkil IH: Dictionary of the Economic Products of the Malay
Peninsula. London, England, 1Z Crown Agents II1935, II:1554-1556.
6. Ghani N: Khazeenatul Advia. Lucknow, India. Matba Munshi Nawal
Kishore I1921, II:241-242.
7. Khory RN and Katrak NN: Materia Medica of India and their
therapeutics. Delhi, India. Neeraj Publishing House 1985:532-524.
8. Chopra RN, Chopra IC, Handa KL and Kapur LD: Indigenous
Drugs of India. Calcutta, India. UN Dhur and Sons Pvt. Ltd II1958:201.
9. Ainslie W: Materia Indica. Delhi, India. Neeraj Publishin House 1979,
I:249-252.
10. Antaki DZ: Tazkirah-ulil-Albab.  Cairo, Egypt. Matba Aamirah
Sharfyyah II1930, I:208.
11. Lindley J: Flora Medica. New Delhi, India. Ajay Book Service 1981:22.
12. Samir EL-Gammal Yahia: Spices Throughout History. Hamdard
Medicus 1993, 1:25-52.
13. Isogai A, Suzuki A and Tamura S: Structure of dimeric phenoxy-
propanoids from Myristica fragrans.  Agar Biol Chem 1973,
37:193-194.
14. Khan MA: Moheet-e-Azam.  Kanpur, India. Matba Nizami 1893,
III:296.
15. Baytar Ibn: Kitabul Jame' Li-Mufradat il Advia wal aghzia. Cairo,
Egypt. Matba Zahiyah Zaaherah Mutawafferah 1869, V:7-9.
16. Nadkarni KM: Indian Materia Medica. Bombay, India. Popular Book
Depot 1982, I:835-837.
17. Attar HZ: Ikhtiyarat-e-badiyee.  Lucknow, India. Munshi Nawal
Kishore 1370:381.
18. Nooruddin MA: Alfazal-Advia. Lucknow, India. Matba nami Munshi
Nawal Kishore :1038 H.
19. Sina Ibn: Al Qanoon Ft Tibb. Lucknow, India. naeemi Press 1906,
II:154.
20. Trease GE and Evans WC: A Text Book of Pharmacognosy. Lon-
don, England, Bailliere, Tindall and Cassell X1972:382.
21. Khan HA: Majma'ul Bahrain. Lucknow, India. Matba Aali II1877:163.
22. Rastogi RP and Mehrotra BN: Compendium of Indian Medicinal
Plants. New Delhi, India 1960, II:477.
23. Hubul Ibn: Kitabul Mukhtarat Fit Tibb. Hyderabad, India. Daeratul
Ma'arif 1962, II:221.
24. Dhawan BN: Lectures: UNESCO-CDRI Workshop on the use
of Pharmacological Techniques for Evaluation of Natural
Products. Lucknow, India. Central Drug Research Institute 1982:61.
25. Lawler LJ: Ethnobotany of the Orchidaceace. In: Orchid Biology:
Review and Perspectives-3 Edited by: Arditti J. Ithaca, Cornell University
Press; 1984:27-149. 
26. Ecksterin P and Zukerman S: Marshall's Physiology of Reproduc-
tion. In: Part I Volume I. Edited by: Parker AS. Harlow, England. Longman
Group Ltd; 1960:1-92. 
27. Suresh Kumar PK, Subramoniam A and Pushpangadan P: Aphrodis-
iae activity of Vanda tessella (ROXB.) HOOk. EXDON
extract in male mice.  Indian Journal of Pharmacology 2000,
32:300-304.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1472-6882/3/6/prepub